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Detection of Axillary Lymph Node Micrometastasis using RT-PCR:
Comparison the results of MUC1, Cytokeratin 19

Ryung-Ah Lee, M.D., Han-Sung Kang, M.D., Hee-Joon Kang, M.D,,
Tae-Seon Kim, M.D., Seong-Suk Kim, M.D.},
Dong-Young Noh, M.D. and Kuk Jin Choe, M.ID.

Department of General Surgery, College of Medicine, Seoul National University
and Department of Pazho[ogyi, College of Medicine, Ulsan University

One of the most important prognostic factors in breast cancer is presence of axillary lymph node
invasion. It is reported that 20-30% of node negative patients with conventional staining has a risk
of relapse within five years after primary treatment. The status of lymph node can be determined
by serial sectioning or immunohistochemical staining, the former was accurate but time consu-
ming, troublesome method and the latter was unsatisfactory in accuracy and objectivity, RT-PCR
is sensitive and accurate molecular methed and has been used in detecting micometastasis of
lymph node, bone marrow and blood of the cancer patients. We conducted RT-PCR amplification
of MUCI, cytokeratin (CK) 19 using total RNA samples of lymph nodes of 40 breast cancer
patients and conducted immunohistochemical staining for cytokeratin. The results of histological
examination and immunohistochemical statining of cytokeratin were compared with RT-PCR
results for the detection of lymph node micrometastasis, Nineteen patients (47.5%) were lymph
node positive and twenty one patients (52.5%) were [ymph node negative. MUC] and CK19 were
expressed in all lymph node positive patients, Among the node negative patients, 4 cases and 5
cases were exptssed MUCI and CK19 with RT-PCR. But immunchistochemical staining method
was ineffective in detecting micrometastasis because tymph nodes of negative node group were
not stained for cytokeratin. This study could not rule out the false positivity of RT-PCR, so it
should be conducted against variable tumor marker to overcome this fatal defect. We recommend
that RT-PCR will be applied in sentinel lymph node for accuate prediction of whole lymph node
status and that the patients revealed positive result in RT-PCR should be observed more closely
than the other. (Journal of Korean Breast Cancer Society 1999;2:128~137)
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Table 1. Primer Sequenses Used in RT-PCR

131

Tumor Marker Product Size (bp) Sequences (5°-3")

MUC 1 288 CGTCGTGGACATTGATGGTACC
GGTACCTAATCTCACCTCCTCCAA

Cytokeratin 19 460 AGGTGGATTCCGCTCCGGGCA
ATCTTCCTGTCCCTCGAGCA

P -actin 154 CACTGTGTTGGCGTACAGGT
TCATCACCATTGGCAATGAG

Fig. 1. Pathologic Findings of Pateint who had lymph node metastasis
(A) Photography of H&E stain revealed the cancer focus in the center
(%200). (B) Immunohistochemical staining of sequential section for
cytokeratin was done for the same case to compare the detectability.
Red colored area was read as positive result (>200).
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Table 2, Clinicopathologic Characteristics of 40 Patients

Lymph node positive (n=19) Lymph node negative (n=21)

Age distribution

<30 2 1

31-40 3 5

41-50 8 5

51-60 1 7

6l< 1
Tumor direction -

Right 8 10

Left 11 11
Pathology

DCIS 0 3

IDC 18 17

Medullary cancer 1 0

Apocrine cancer 0 1
Stage

0 0 3

I 0 8

ITA 5 5

1B 8 4

A 5 1

B 1 0
Estrogen receptor

Positive 5 6

Negative 11 13
Progestercne receptor

Positive 3 3

Negative 13 16
Nuclear Grade

1 11 4

2 7 11

3 0 0
Histologic grade )

1 2 |

2 3 7

3 12 5

17ed]91 32 apocrine cancer7| 1od} glol o] g =4
ol v el AiA BadEgle] 181 5
Agke] 1o 9lich W7ol whE BFeby =4
Aol fldwl #0717} 3¢, 17]7) 84, 117]7} 9
of|, M717} 16] Qiglar, Hfol iyl & 0, 17
= glolw 177} 134, M7)7} 64 Qlgie) 21
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olgo} ¢] 621, it oigh 3l wiadole] Acke: 918k oA FakiAukee] olok MUCL, Cyokerain 19¢] 22} vl 133

BR-3 AZFE Agsidl A4 43 fist =
Zoj| 4] RNAS FEslo] =29 4
chFig. 2). 7 714 St AESFL Flek 23
AE MUCLY CK19 27 oF4 HkgS Egiedl
CK192] 790l 460 bp, MUCIQ
9] x]ol| A band S Eeldt = ¢l

Table 3. Results of RT-PCR
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of] A= band7} glsdch el A4 g)RbzA g A
4 914=te] 79 MUCIZ} CK19 25 71259k

Sakel A FEFeA ] MUCLIT} CK192] ulsS
Helsla o & F33 7 ZAol|4 RT-PCRE A3

s}l MUCLS] 7 $- 230i|(57.5%) ol 4 k4] Hhg
Kela CK192] 74 $-olli= 244|(60.0%) el 4] oFA]
o8 UEHick(Table 3). 124 A& of Foll wh}
sk, 924 Ffel ddw ¢ muciz
K19 B band7} &elx|gl o,
el 7ALof| A= MUCIe] 4¢1(19.0%), CK19%= 54|
(23.8%)ell4] band7} Eel¥|gd 5L o] & oFZo] B
FAE Vel AL= adligich $19] AR E F¢

r-1n: = e

Q

HA=x4 Zgo] gl

cytokeratino]] tH} o] =z 31t o Az} 18
of|(45%) ol 4] cytokeratine]] thel ok ZAIE H =
BT Ael7} gleidl 2=

AR AN

Aoloel. V7] 1ol FAlel9l 2L} RT-PCRoIA

Positive Negative
MUCI ok y . 2
) 0 17 shd MUC13} CK192] Ux]&2 97.5%%c}
(") 19 4
CK19
) 9 16 d(Fig. 1B, Table 4) 18¢]]
(*) 19 5
B-actin s a— — S
e _
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Patient's No. 1 3 4 B 8

Fig. 2. Detection of MUCI1, Cytokeratin 19 mRNA by RT-PCR. Breast
cancer cell lines- MCF-7 and SK-BR-3and breast cancer tissue
expressed both mRNA but normal breast tissue did not expressed band.
Contrary to breast tissues, normal colon and stromach expressed both
mRNA. Lanel, MCF-7: lane 2, SK-Br-3; lane 3, breast cancer tissue;
laned4, normal breast tissue; lane 5, normal colon tissue; lane6, normal

stomach tissue.

Table 4. Results of Immunohistochemistry for Cytokeratin

Lymph node status

Immunohistochemical stain results

Positive (%) Negatwe {%)

Negative
Positive

1(53) 21 (100)
8 (94.7) 0( 0
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Fig. 3. Results of RT-PCR in lymph nodes of 40
breast cancer patients.
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Table 5. Clinicopathologic Feature of Lymph Node Negative Patients Expressed Positive RT-PCR Results

Patient No. Age

MUC 1 CK 1 9 ER PR

25 47 & + - -
29 44 : + . ¢
32 57 + - = -
36 32 + + + +
37 35 + + - -

T N Stage NG HG Patholoyg
1 0 I 2 2 IDC

2 0 IIA 1 I IDC

3 0 1B 1 1 IDC

1 0 0 DCIS

2 0

ER: estrogen receptor.

PR: progesterone receptor.

NG: nuclear grade.

HG: histologic grade.

IDC: infiltrating ductal carcinoma.
DCIS: ductal carcinoma in situ.

1B 1 3 IDC



Lee et al. Detection of Asillary Lymph Node Micrometastasis using T-PCR: Comparison the results of MUCI, Cytokeratin 19 135

7L ol o} A7k eFHo| gol e a4
R ge Adslizy Atto] Qo wlo 2323}
3 4] W2 nl ] S 3 Aot BEahy
o] Mol ekt AedAde] g} uho) vzl g}
= whe] Ald AHEa gl o]el] nlsll RT-PCR
=7 For FAlFo)a Aukie] -gA 2t
= Aol 71Ee] uhy R} o=l uhyoz 47
Ho| g2 77} o] ol o} glekA o] AsA e
AelstA sk glel,

AAHE-E MUCLH CK199]] tljdk RT-PCR-E& A]3)
sto] H&E 14|74z}, mdzAars o479} u)
i3l B3 RT-PCRe| YEAL n]4|Ae]E Fqls)
ol FAEA] el Haxl B A7E HAskg
th Aol ® olddl ule) o} g Aolr) gl
QR ol A MUCIZ CK197} 196]] 5 ubalx)
o BIZhEs} 100% 0|9l e, HAE A3} =z
Folzh ¢l + F Solldll % MUC1T} CK199)
4lg Elelglri(Table 5). 2419 Sol2F 9
w}7] $lsted A4 WEA 6ollolld] RT-PCRE A3)
.o} MUCIT CK199] A 5% 24)o|gla
b-actinol] th3l RT-PCRZ 34| A]3hsle] o] A7}
RNA degradation ulli-o} o}u]gl= 718 9lslgivt,
o] seflo] g5 2] YA AE LA B B
kel 1o, A4 BAs|gle] 4195, BEE
TEA A Hl7) ddigled XHE HelEE Ha
A+ @ 7]7F 07]9] o7t 1<), 177} 1], TAZ] A} 1dd),
B7]7} 2¢llgde} 21} cytokeratine]] thl wiedz
Z)glsh g4 Ad} sof] 25 24 AHE Hym
7148l H&E iAol A% FgAEE el & gl
ek o] F loflellA iz HEalns Aa) o g
ZAgoA Aolzl HAx|girt. o] Aol wiEwe
RT-PCRe| o] za]3let o4 ainlwcl v 7k
Q) 2o AzkE RT-PCR 9k Q) 7.9 Wel
A4 mlAdidel & golsle 2.8 Aulwledch o
U el d HARE 93 2] 33l RT-PCRo|
ol-£x Q2 Ae] x7to] vi2ug WA F
FARE ¥sA FElolE vl A4
& s WA 7 dlck 54 RT-PCRE 1067]]
o ME F AN fAA7 SR T RS #
Fslo] Pt £ JF AXE R s)l w2 Uy

¢ rle

2.2 RT-PCRE] 3} o} o g 5 7L 2% 9
dAeleka FEhAE ¢E Aot -
8| 7hsAE 7189 FoF F AR ol lg) RT-PCRE
PlAlF o1& ERlshs W og ALgslisd) Qo4
7hd 2 bR, AR Fok B gelm)A
L ool Solgt A7 b E wirA s o
L5 BEAFIV] S8 718l LA ofg) £E9)
& AR N3t RT-PCRE Z§r- oz A ths}
= Ro] vl Zlow Azt

kel Fok 2zl Kol Roz Azks|o]x)
%l MUCI o)u} cytokeratin 19 So} 2T A4+ =Ll
ol fE:AolAE dhrsle] FokEx]|Agae o
97b flvks BBo] glok. o4 Noguchi §'Me
MUC1o]| &l RT-PCRE & ¥24 2 fo] gloiel &
WSk 3hake] "lEAol A Asle] 15%004] band
HAEAIL o] WA E SnlalE Aow Bn
slglek. e} Dent 5702 MUCLE) W7k, Eo]
5F Bsl] Heled A Ada) 4] Gz =
4%, "EAHol|A] MUCIol| 3k RT-PCR #} western
blotting&- Al&fsle] Baloid] 4of] 25 A &)
ZAellA A Wl-E-& Hof 7o) mEA TN
W EA] bkl gelA gl MUCL 832 #
Aol s g9 dn Baslit glok o] Aabge
Noguchi §-2]. 27} primere] glrlen} 44 i)
2] template DNAo]] 2]3F 2.9]ol) 2]8k $)k4] Az}
o} 75448 vk i MUCle| w#l¥l 718 o)
Azlele] ML ol & glulm Fakslw glu,
23 Eltahir 592 230])9] A 4lele] ool 4] RT-
PCR-Z A3t Zx}, MUCL2] 7% 214]loll4] band
B WA CK199] 79 Aol 3ol
A gort F 2ol e Mzt domg AL
o Agre] glckn Kastir glvt Bostik 'Y 13
He] g4 Apdzke] "l 2 77%, 46%llA] CK19,
MUCI o] #eletgiviar Rarstgl omt M4 gl=z4

[t ot

A

3] =% CK199} MUCHell th3h band & #4193t}

T Barska ik o)9) 7 HFe] AP Hae 3
7] cytokeratine|L} MUC1 58] {-#&A} 4w HE
ollgt gk Molt 5°Y¢) B} Osborn 59]
AT} piElE Faleg 1) Fof EAAl Ul
3 RT-PCR W} 8] H-gAlo) o3& A7jstn girt.



136 fhs-fodebatz) =) A2 A2 % 1999

el AR A e 4 YEAely
9] MUC13} CK199) Wke-g #helsln] el 4
71 ol¢] AAEL] Al 4ell, 136d], 230)] F A9
AARE Ao st Qe udiEe] Ay v
ol AHF 3 gz X o] Brgsez A
i 2] fleiAle v B At Wad Aol
RT-PCR-E AHAISAl &= 714 08 o]f= g
4ol Aol §FE Al dFsle Aol
o] HxE AAr] SlellAe A Y=AY &
A, APAEe] 25 WA, primere] EEA o} 4
HAkel w43 el gt A § oA
29lo] 2hg8k Zle g AzlEck £ T Al
% < Y%ol RT-PCRE 213 Y28 PAehe
DAl ol 2 g 3] e ' ARes
7t s A Aed ARE e vhg F8d A
Qlojet. AREL g Z719] H=2-& HAdslo]
A B2 Agsiolent o] W2 Aol Al
A AdEl fEde] Ax gl=:4e] AelE 2F
g gleba ¢ g flen®, A e Wae
A7sl7] Al AAsl gl FAl #E A (sentinel
node)* ol 4l RT-PCRE A48} Zo] gszAe]
A A S ol Zsle) g Ao Azt

4 £

AAEL e B4 407 2] jlEAS e
MUC13} CK19¢]] ¥} RT-PCREcytokeratine]] wgk
wofzaslet Qgalg 4AAlslel Hzslglcl. RT-
PCR 7 R24 Adol7t gle AR 4qellA
MUC1¢], 5oflef|4] CK197} whalsgl 1 #olr) gl
Toll e BT W gk gz oA A
A Aol7t olE T8 94.7%M A kAol FHojz}
e TollA e 25 24elolA mAlAEe] ] Hele
= At ok 7o A7hHAch RT-PCRE o] &
slo] WAl & Aty fsllAle fkAde] FaAl
E A3l Zo] F4FelnE AWA Qe Autg
o7 el oA FoF EAA el g RT-PCRE
FHE Al¥slE Ao FHEY A [EAE Ak
o slo] Fal el Aelg 5S4 9)
E5 3l o] wighAsilicl = 4 ARE 2

Al AL RS A5AE A 4 glo
oh2 BA T AR el 28z Zo
dad Aoz Mzt

HI1E2H

1) Hutter RVP: The role of the pathologist in breast
camgcer managemenf. Cancer, 66:1363, 1990

2} Fisher ER, Redmond C, Fisher B; Prognostic factors
in NSABP studies with node negative breast cancer,
J Natl Cancer Inst Monogt 11:151,1992

3) Kinne DW: Axillary clearance in operable breast
cancer: still a necessity? Recent Results Cancer Res,
152:161, 1998

4) Parmigiani G, Berry DA, Winer EP, Tebaldi C, et
al: Is axillary lymph node dissection indicated for
early-stage breast cancer? A decision analysis. J Clin
Oncol 17(5):1465, 1999

5) Insa A, Lluch A, Prosper F, Marugan I, et al:

Prognostic factors predicting survival from first

recuitence in patients with metastatic breast cancer:

analysis of 439 patients. Breast Cancer Res Treat

56(1):67, 1999

Zhang PJ, Russell M, Reisner MD, Nangia R, el al:

Effectiveness of multiple level sextioning in de-

6

o

tecting axillary nodal micrometastsis in  breast
cancet. Arch Pathol Lab Med 122:687, 1998
Dawlatshahi K, Fan M, Bloom KI, Sapitz DJ, et al:

Occult metastases in the sentinel lymph nodes of

7

~—

patients with early stage breast carcinoma. Cancer
86(6):990, 1999

8) Tsuchiya A, Sugano K, Kimujima I, Abe R:
Immunohistochemical evaluation of lymph node mi-
crometastases from breast cancer. Acta Oncologica
35(4):425, 19906

9) Clare SE, Sener SF, Wilkens W, Goldschmidt R, et
al: Prognostic significance of occult lymph node
metastases in node-negative breast cancer. Ann [
Surg Oncol 4(6):447, 1997

10) Raj GV, Moreno JG, Gomella LG: Utilization of
polymerase chain reaction technology in the detec-
tion of solid tumors. Cancer 82:1419, 1998



ofio} 2] 62l lclella] Mol 213 vlAiole] AR 914 ofHA} S AN 2] 2)e] MUCL, Cytokeratin 192 243} wjzz 137

11y Noguchi 8, Aihara T, Nakamori S, Motomura K, et
al: The detection of breast carcinoma microme-
tastases in axillary lymph nodes by means of reverse
transcriptase-polymerase chain reaction. Cancer,
74(5):1595, 1994

12) Scoenfeld A, Lugmani Y, Smith D, O'Reilly S, et
al: Detection of breast cancer micrometastases
maxillary lymph nodes by using polymerase chain
reaction 54:2086, 1994

13) Noguchi S, Aihara T, Motomura K, Inaji H, et al:

Detection of breast cancer micrometastases in axil-

lary lymph nodes by means of reverse transcriptase-

polymerase chain reaction. Comparison between

MUCT mRNA and keratin 19 mRNA amplification,

Am J Pathol 148(2):649, 1996

Bostick PJ, Chalterjee S, Chi DD, Hunch KT, et al:

Limitations of specific reverse-transcriptase poly-

14

—

merase chain reaction markers in the detection of
metastases in the lymph nodes and blood of breast
cancer patients. J Clin Oncol, 16(8):2632, 1998

Schoenfeld A, Kruger KH, Gomm I, Sinnett HD, et

al: The detection of micrometastases in the peri-

15

Pty

pheral blood and bone marrow of patients with
breast cancer using immunohistochemistry and re-
verse transcriptase polymerase chain reaction for
keratin 19. Er J Cuancer 33(6):854, 1997

Burchill SA, Bradbury MF, Pittman K, Southgate J,

et ul: Detection of epithelial cancer cells in peri-

16

T

pheral blood by reverse transcriptase-polymerase
chain reaction. Br J Cancer 71:278, 1995

17) Neumaier M, Gerhard M, Wagener C: Diagnosis of

~—

micrometastases by the amplification of tissue-
specific genes. Gene 15%:43, 1995
Eltahir EM, Mallinson DS, Birnie GD, Hagen C, et.

al: Putative markers for the detection of breast

18

~—

carcinoma cells in blood. Br J Cancer 77(8):1203,
1998

19) Harlamert HA, Mira J, Bejarano PA, Baughman RP,

—

et al: Thyroid transcription factor-1 and cytokerating
7 and 20 in pulmonary, Acta Cytol 42(6):1382, 1998

20) Leygue E, Snell L, Dotzlaw H, Hole X, et al:

P

Mammaglobin, a potential marker of breast cancer
nodal metastasis. J Pathol 189(1):28, 1999

21) Noguchi 8, Aihara T, Motomura K, Inaji H, et al:

—t

Histologic characteristics of breast cancers with
occult lymph node metastases detected by keratin 19
mRNA reverse transeriptase-polymerase chain reac-
tion. Cancer 78(15):1235, 1996

22) de Mascarel I, Bonichon F, Coindre JM, Trojani M:
Prognostic significance of breast cancer axillary
lymph node micrometastases assessed by two special
techniques:reevaluation with longer followup. Br I
Cancer 66:523, 1992

23) Dent GA, Civalier CJ, Brecher ME, Bentley SA:
MUCI expresseion in hematopoietic tissues. Am J
Clin Pathol 111;741, 1999

24) Moll R, Franke WW, Schiller DL, Geiger B, et al:
The catalogue of human cytokeratin:patterns of
expression in normal epithelia, tumors and cultured
cell, Cell 31:11, 1982

25) Osborn M, Weber K: Tumer diagnosis by inter-
mediate filament typing:a nove! tool for surgical
pathology. Lab Invest 48(4):372, 1983

26) Allred DC, Elledge RM: Caution concerning micro-
metastatic breast carcinoma in sentinel lymph nodes.
Cancer 86(6):903, 1999

27) Giuliano AE, Dale PS, Tumer RR, Morton DL, et
al: Improved axillary staging of breast cancer with
sszntinel lymphadenectomy. Ann Surg 222(3):394,
1995



